INTRODUCTION
Cyanation has demonstrated significant utility in the synthesis of cyanohydrins. Cyanohydrins are generally precursors to -hydro acids, -amino alcohols and other valuable chiral building blocks, which are used as compoonents in pharmaceutials [1, 2] . Ions-based catalytic system that contains one or more metals such as B, Ti, V, Al, Mg, Mn, Co, Sn, Zr, Zn and Rh has recently demonstrated efficient catalysis in the cyanosilylation of prochiral aldehydes [3] [4] [5] [6] . For example, our research group has synthesized 2-oxazolines in one-pot method from benzoylacetonitrile and -aminoalcohols mediated by ZnCl 2. Our first goal is to obtain the novel oxazolinylzinc complexes with a large amount of Lewis acid, up to 140-172 mol% is used. Surprisingly, 2-oxazolines have shown good catalytic performances in cyanosilylation reactions [7] . The general approach for the cyanation reaction involves the catalysis of the aldehydes-trimethylsilylnitrile conjugated addition reaction with the derivative of chiral bdiamines, amino acids, and ionic liquids as shown in Scheme 1 [8] . Dichloromethane, THF or acetonitrile is usually selected as the solvent. Additionally, inspired by pioneering work [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] , hereoin, we first reported the cyanation of prochiral aldehydes catalyzed by chiral copper complexes of R-(+)/S-(-)--ethylphenyl amines in methanol. The flexibility of the methodology will be demonstrated by the synthesis of acetols and a series of chiral products that are important in organic, carbohydrate and drug chemistry.
RESULTS AND DISCUSSION
First, we have synthesized the novel family of complexes I and II by reacting R-(+)/S(-)--phenylethylamine with copper acetate hydrate in the molar ratio of 2.1:1 in THF. The crystals were obtained after recrystallized from hexane [18] (Scheme 2). These complexes were then used as catalysts for the cyanation of prochiral aldehydes in anhydrous methanol to produce compounds 2-6, 8, 10 and 11, as presented in Scheme 3. The following yields were obtained by reacting aldehydes with TMCN at room temperature for 3 days in anhydrous methanol using catalysts I or II: an approximately 30% yield of compound 2, a 25% yield of compound 4, a 25% yield of compound 5, a 30% yield of compound 6, 40% yields of compound 8 and 30% and 20% yields of compounds 10 or 11, respectively.
In general, the synthesis of acetols requires protic or Lewis acidic catalysts, [19] [20] in this paper, chiral copper complexes bearing R-(+)/S-(-)--ethylphenyl amines (I/II) have also demonstrated good catalytic activity in the condensation of aldehydes with the methanol. For example, the condensation of the aldehydes (1a-1i) with methanol yields compound 2, which is attributed to the nucleophilic addition of the methanol to the carbonyl group in the presence of I or II.
The proposed mechanism for the formation of the compounds 3-6, 8, 10 and 11 involves methanol as the solvent (Scheme 4). The solvent firstly promotes the decomposition of the copper complexes bearing R-(+)/S-(-) --ethylphenyl amines to the ligand R-(+)/ S-(-)--ethylphenyl amines, which then conjugated with the initial TMS ether of the cyanohydrin or cyanohydrin to afford the chiral compounds 4-6, 8, 10 and 11. For example, condensing (R)/(S) --phenethylamine with the nucleophilic addition products i.e. trimethylsilyl ether or hydroxy acetonitriles, which are obtained from the reaction of 4-bromobenzaldehyde, 2-bromobenzaldehyde or 2-methoxybenzaldehyde with TMSCN, and eliminating trimethylsilanol or water afforded compounds 4, 6, 10 and 11. The condensation of 4 -fluorobenzoic acid, an oxidization product fluorobenzaldehyde with (R)-(+)--phenethylamine generated 4-fluorobenzoic acid -(R)-(+)--phenethylamine salt (compound 5).
Accordingly, condensation of the cinnamic aldehyde with (R)-(+)--phenethylamine afforded compound 8 after eliminating two equivalences of water.
Unfortunately, only the target products of the compounds 3a and 3c were obtained by reacting 2-bromobenzaldehyde and 4-bromobenzaldehyde separately with TMSCN, the crystals were obtained by slowly evaporating the last component from the saturated solution in ethanol and dichloromethane. However, in the parallel conditions, the crystal structures of the cyanohydrins were not given from the aromatic aldehydes and aliphatic aldehydes. Table 1 lists the yields from compounds 2-6, 8, 10 and 11 from different aldehydes.
Compounds 2-6, 8, 10 and 11 were separated using silica gel column chromatography, eluting with petroleum ether and dichloromethane. The eluate containing the product was collected, and evaporation of the first fraction yielded compound 2, evaporation of the second fraction yielded compounds 4-6, 8, 10 and 11, and evaporation of the last fraction afforded compound 3 (Figs. 1-8 ).
Scheme 4 presents the proposed mechanism for the compounds 4-6, 8, 10 and 11.
CONCLUSION
In conclusion, we have developed a simple, and direct method to synthesize silylcyanohydrines, acetols (compound 2) and a series of chiral products using methanol as the reaction solvent and copper complexes of chiral -ethylphenyl amine as the reagents. The novelity of this paper can be summarized as following: using methanol as solvent, R-(+)/S-(-)--phenylethylamine copper acetate could be Further efforts should be directed towards scaling up experiments, and further investigating the efficacy of the organometallic complexes in other organocatalytic reactions. 
EXPERIMENTAL PART

Materials and Measurements
Benzaldehydes, R-(+)/S(-) -1-ethylphenyl amine, copper diacetate, TMSCN were purchased from Acros, Aldrich, Fluka. Flash column chromatography was performed using E. Merck silica gel (60, particle size 0.02-0.03 mm), 1 H and 13 C NMR and 31 PNMR spectra were obtained using Bruker AM-300, Bruker AM-400 and Bruker AM-500 spectrometer. Proton chemical shifts are reported in ppm ( ) with the solvent relative to tetramethylsilane (TMS) employed as the internal standard (CDCl 3 , 7.26 ppm). The following abbreviations were used to designate chemical shift mutiplicities: s = singlet, d = doublet, t = triplet, m = multiplet. Infrared spectra were recorded on a Mattson Galaxy Series FTIR 3000 spectrometer; peaks are reported in cm -1 . High resolution mass spectra (HRMS) were obtained on Micro GCT-MS equipped with an EI ion source. Optical rotations were measured on WZZ-1 automatic polarimeter with a 2 cm cell at the sodium D-line.
Structure Deterimination
The colorless crystal of the title compound 4 of approximately 0.32 x 0.25 x 0.24 mm was selected for the data collection on a "graphite" diffractometer with mirror monochromated MoK/ radiation (=0.71073 ). A total of 3020 reflections were collected in the range 4.16 < < 62.65° by using "phi and omega scans" techniques at 290(2) K, C 16 The colorless crystal of the title compound 3a of approximately 0.40 x 0.35x 0.32 mm was selected for the data collection on a "graphite" diffractometer with mirror monochromated CuK/ radiation (=0.71073 ). A total of 3257 reflections were collected in the range of 3.35 < < 62.52 ° by using "phi and omega scans" techniques at 290 (2) K, C 8 H 6 BrNO, M = 212.05, orthorhombic, P 2(1)2(1)2(1), a = 4.0882 (3) , = 90º , b = 7.4159(10) , =90 º, c = 26.413(2) , = 90º , V = 800.79 (14) 3 , Z = 4, D calc . = 1.759 g/m 3 , the final R factor was R 1 = 0.0302, 1267 for reflections with I 0 > 2 (I 0 ), R =0.0776 for all data. The structures were solved by full-matrix least-squares on F 2 using the SHELXTL PROGREM.
The prismatic crystal of the title compound 5 of approximately 0.30 x 0.08 x 0.04 mm was selected for the data collection on a "graphite" diffractometer with mirror monochromated CuK/ radiation (=0.71073 ). A total of 13229 reflections were collected in the range of 2.99 < < 30.62° by using "phi and omega scans" techniques at 133 (2) K, C 15 H 16 FNO 2 , M = 261.29, orthorhombic, P 2(1)2(1)2(1), a = 6.1648 (9) , = 90º , b = 6.9841(10) , =90 º, 3 , the final R factor was R 1 = 0.0447, 4119 for reflections with I 0 > 2 (I 0 ), R =0.1079 for all data. The structures were solved by fullmatrix least-squares on F 2 using the SHELXTL PROGREM.
The prismatic crystal of the title compound 6 of approximately 0.42x 0.32 x 0.30 mm was selected for the data collection on a "graphite" diffractometer with mirror monochromated CuK/ radiation (=0.71073 ). A total of 5363 reflections were collected in the range of 3.60 < < 69.80 ° by using "phi and omega scans" techniques at 291 (2) K, C 16 The colorless crystal of the title compound 3c of approximately 0.15 x 0.08 x 0.01 mm was selected for the data collection on a "graphite" diffractometer with mirror monochromated MoK/ radiation (=0.71073 ). A total of 4989 reflections were collected in the range of 1.51 < < 25.08° by using "phi and omega scans" techniques at 153 (2) K, C 8 H 6 BrNO, M = 212.05 orthorhombic, P 2(1)2 (1)2(1) 
General Procedure for the Preparation of Compounds 2-4, 6, 8,10 and 11
Aldehydes (1mmol) and TMSCN (3mmol) were added to a dry 25mL Schlenk flask under free-water and oxygen conditions. and dissolved in 2mL of dry methanol. Coordination with 20 mol% (S)-(-)--phenylethylamine copper acetate complex, or (R)-(+)--phenylethylamine copper acetate complex was accomplished at room temperature for 3 days, after slowly evapolating the ethanol and dichloromethane from the saturated solution, the first fraction was dried to afford 2a-2h; drying the second ingredient to afford 4-6, 8 and 10; drying the third ingredient to afford 11; and drying the last ingredient to afford 3a and 3c. 
Chiral (S, R)-N,N-bis(2-methoxyphenylcyanomethyl)-1(R)-phenylethylamine (11)
A colorless crystals were obtained. 
